1999 - Water Resources and Land Use Change in Salinas Valley, Watershed Institute Report No. WI-1999-01 by unknown
California State University, Monterey Bay 
Digital Commons @ CSUMB 
Miscellaneous Monterey and San Luis Obispo 
County Documents and Reports 
Salinas River and Carmel River Groundwater 
Basins 
7-13-2017 
1999 - Water Resources and Land Use Change in Salinas Valley, 
Watershed Institute Report No. WI-1999-01 
Follow this and additional works at: https://digitalcommons.csumb.edu/hornbeck_cgb_5 
 Part of the Education Commons, Life Sciences Commons, Physical Sciences and Mathematics 
Commons, and the Social and Behavioral Sciences Commons 
Recommended Citation 
"1999 - Water Resources and Land Use Change in Salinas Valley, Watershed Institute Report No. 
WI-1999-01" (2017). Miscellaneous Monterey and San Luis Obispo County Documents and Reports. 18. 
https://digitalcommons.csumb.edu/hornbeck_cgb_5/18 
This Report is brought to you for free and open access by the Salinas River and Carmel River Groundwater Basins 
at Digital Commons @ CSUMB. It has been accepted for inclusion in Miscellaneous Monterey and San Luis Obispo 
County Documents and Reports by an authorized administrator of Digital Commons @ CSUMB. For more 
information, please contact digitalcommons@csumb.edu. 
!"#$%&%$'()%*$'&"+,&-"+,&)'$&*."+/$&0+&#.$&1"-0+"'&2"--$3&
!
"!#$%&$'((!$'#%$)!%*!)+'!+,-$%.'/%0%&1/20!3%-'014&!&$%5#!2)!
!"#$%&'#()"#*$+,)'-'.'#/$0&1-23(,-&$4'&'#$5,-6#()-'7$83,'#(#7$9&7$
64()1)5)'!*%$!72$)+!8,()'3(!8/1'4/'!24-!9%01/,!
!
:,!;$'-!<2)(%4=!>2$(!91'$/'=!?'0!?501)(/+=!<'4-1!@'A324=!"-$124!B%/+2=!?2$C!;214=!D%-12+!@'0(%4!
<2)'$(+'-!64()1)5)'!B'#%$)!@%E!<6.FGGG.HF!
http://faculty.csumb.edu/PierceLars/world/NASA_SV.html 
!
!
I+'!820142(!J200',! 1(!2! (%/1%.'/%4%31/200,! 13#%$)24)!
A2)'$(+'-! %*! %K'$! FF!HHH! (L52$'! C10%3')'$(E! 6)!
(5##%$)(! 02$&'! 2$'2(! %*! 14)'4(1K'! 2&$1/50)5$'=!
5$:241M2)1%4=! K14',2$-(=! &$2M14&=! 42)1%420! *%$'()=!
A10-'$4'((=!24-!:2-024-(E!
6)! 'N#'$1'4/'(! 2! 32140,! -$,! /0132)'! A1)+! 0131)'-!
(5$*2/'! A2)'$! $'(%5$/'(=! 24-! 2! *141)'! &$%54-A2)'$!
(,()'3E!
I+'! :2024/'! %*! 024-! 5('(! 1(! $2#1-0,! /+24&14&=! A1)+!
'**'/)(!%4!A2)'$!$'(%5$/'(E!
I+'! +,-$%.'/%0%&1/20! 3%-'014&! &$%5#! 2)! O8P?Q! 1(!
2))'3#)14&! )%! #$'-1/)! )+'('! '**'/)(=! 5(14&! /%3#5)'$!
3%-'0(! (%! )+2)! )+'! *5)5$'! 13#2/)(!%*! 024-!5('! /+24&'!
%4!A2)'$!$'(%5$/'(!/24!:'!C4%A4!14!2-K24/'E!I+1(!A100!
0'2-! )%! :'))'$.14*%$3'-! #024414&=! 24-! 2! /%33541),!!
)+2)! 1(! 2A2$'! %*! 1)(! '/%4%31/! 24-! '4K1$%43'4)20!
0131)2)1%4(E!
4&5"-)"6-$&7"#$%'.$,&
I+'! 820142(! B1K'$! A2)'$(+'-! *200(! $%5&+0,! +20*! 14!
?%4)'$',! O%54),=! 24-! +20*! 14! 824! >51(! R:1(#%!
O%54),E! 6)! +2(! /%4(1-'$2:0'! '/%4%31/! 24-! '/%0%&1/20!
K205'E!
?%4)'$',! O%54),S(=! T$%((! 2&$1/50)5$20! #$%-5/)1%4! 14!!
FGGU!A2(!VWEX!:1001%4!Y?O"O=!FGGUZE!
!
:-;.(#$<=$+((-;&'#*$>(3?1&,*=$
I+'! K200',! 20(%! /%4)214(! 35/+! %*! )+'! J'4)242!
<10-'$4'((=!14/05-14&!$2$'!'4-'31/!(#'/1'(!(5/+!2(!)+'!
824)2! >5/12! ;1$=! )+%5(24-(! %*! 2/$'(! %*! #$1()14'! %2C!
A%%-024-=!24-!(203%41-!(#2A414&!+2:1)2)E!
!
:-;.(#$ @=$ :-6#$ #>3)7)'#A)B$ >3&)'&1$ )&;#$ )>(.C/$
&,,.&1$ ;(&))1&,*/$ (#*D33*$ 23(#)'/$ >"&?&((&1/$ &,*$
3&E$D33*1&,*=$
8)%%$+#&"+,&9"'#&-"+,&)'$&
!"#
$%&
'()*+,-
.&
/))0"12
3-"44
56&
7*),8"-9
.&
'-(:
.5&
;-<")
.&
=>-0<
56&
!
:-;.(#$F=$4&1-,&)$G&11#7$1&,*$.)#$-,$<HHI$J43.(>#B$
K,&17)-)$32$0&1-23(,-&$LKM$*&'&/$N&6-)$#'$&1=/$<HHOP$$
O5$$'4)0,=!2!01))0'!%K'$!+20*!)+'!A2)'$(+'-!1(!/%3#$1('-!
%*! 42)5$20! '/%(,()'3(=! 14/05-14&! %2C! A%%-024-(=!
/%41*'$%5(! *%$'()(=! 24-! (+$5:.024-(! Y'E&E! /+2#2$$20Z!
Y;1&5$'!FZE!?%()!%*!)+'!$'321414&![\]!1(!3242&'-!*%$!
2&$1/50)5$20! #$%-5/)1%4=! 14/05-14&! 02$&'! 2$'2(! %*!
14)'4(1K'!/$%#!#$%-5/)1%4=!24-!'N)'4(1K'!/2))0'!$24/+'(!
(5##%$)14&!244520!&$2((024-(E!
9$'.75$%#'24! 024-! /%K'$! /24! :'! '()132)'-! *$%3!
+1()%$1/20! #+%)%&$2#+(=! 24-! )+'! 3%-'$4! 024-(/2#'! %*!
)+'!^54)'$!>1&&'))!?101)2$,!B'('$K2)1%4E!?5/+!%*! )+'!
K200',! *0%%$! 4%A! %//5#1'-! :,! /$%#.024-(=! 2##'2$(! )%!
+2K'! *%$3'$0,! (5##%$)'-! %2C! (2K2442+! 24-!A')024-(=!
24-! )+'! &$2M'-! *%%)+100(! %*! 244520! &$2((! *%$3'$0,!
(5##%$)'-!#'$'44120!(#'/1'(E!
!
:-;.(#$ Q=$ G&11#7$ 3&E$ )&6&,,&"B$ '"#$ &,>-#,'$ 6&11#7$
1&,*)>&?#R$
:)#)%$&-"+,&)'$&
IA%!),#'(!%*!024-!5('!/+24&'!-%3142)'!2)!#$'('4)=!24-!
A100! 3%()! 01C'0,! (+2#'! )+'! 024-(/2#'! %*! )+'! *5)5$'E!
"$'200,=! )+'! 3%()! -%31424)! *%$3! %*! /+24&'! 1(! )+'!
/%4K'$(1%4!%*!:%)+!&$2M14&!024-(!)%!1$$1&2)'-!K'&')2:0'!
/$%#(!24-!1$$1&2)'-!K14',2$-(E!Q')A''4!FGU[!24-!FGG_=!
[_\H! 2/$'(! %*! &$2M14&! 024-! A'$'! /%4K'$)'-! )%!
1$$1&2)1%4=!A1)+! U\]!&%14&! )%! K14',2$-(! 'N#24-14&! 14!
2$'2!2)!2$%54-!F]!#'$!,'2$!Y8%5$/'`!O"!a'#)E!;%$'()$,!
b! ;1$'! 9$%)'/)1%4! -2)2ZE! 64! FGGU=! )+'$'! A'$'! %K'$!
[H!HHH! 2/$'(! %*! K14',2$-(! 14! ?%4)'$',! O%54),!
Y?O"O=!FGGUZE!
!
:-;.(#$S=$L(&?#)B$'"#$G&11#7T)$2&)'#)'$;(3D-,;$>(3?=$
I+'!%)+'$!32c%$!2$'2!%*!/+24&'!1(!/%4K'$(1%4!%*!#$13'!
2&$1/50)5$20! 024-! )%! 5$:24! 5('(E! I+'! #%#502)1%4! %*!
?%4)'$',! /%54),! 1(! #$%c'/)'-! )%! 14/$'2('! :,! Xd]! )%!
\Xd!HHH! :,! WHWH=! A1)+! 5$:24! 024-(! 14/$'2(14&! :,!
WX!UHH!2/$'(!)%!%K'$!dH!HHH!2/$'(!Y>24-<2)/+=!FGGGZE!
;.%$"#$+$,&7"#$%&<)"+#0#3&"+,&
<)"-0#3&
?%()! A2)'$! 5('-! 14! )+'! J200',! /%3'(! *$%3!
&$%54-A2)'$E! "&$1/50)5$'! 2//%54)(! GWE\]! %*!
'N)$2/)1%4(=! 24-! 5$:24! /%4(53#)1%4! 2//%54)(! *%$! )+'!
$'321414&!dE\]E!7N)$2/)1%4!'N/''-(!$'/+2$&'!:,!2:%5)!
[H!HHH! )%! \H!HHH! 2/$'! *'')! #'$! ,'2$! Y>24-<2)/+=!
FGGGZE!I+'!A2)'$!1(!$54414&!%5)E!
@1)$2)'! 2&$1/50)5$20! *'$)101M'$! +2(! /%4)23142)'-! )+'!
&$%54-A2)'$E! 64! FGG\=!XU]!%*!A'00(! 'N+1:1)'-! 41)$2)'!
0'K'0(! 'N/''-14&! +5324! /%4(53#)1%4! ()24-2$-(!
Y?O<B"=!FGGdZE!
!
:-;.(#$ U=$ T:#('-;&'-3,T$ '&-1D&'#($ (.,,-,;$ *-(#>'17$
-,'3$&$)'(#&A=$
>%A'$'-! &$%54-A2)'$! 0'K'0(! +2K'! 200%A'-! ('2.A2)'$!
)%! 14)$5-'! ('K'$20! 310'(! 14024-=! /%4)23142)14&! :%)+!
5$:24!24-!2&$1/50)5$20!'N)$2/)1%4(!Y?O<B"=!FGGdZE!
;.$&#.%$"#&(=&*(+#%(-&
I+'! 820142(! B1K'$! 1(! 01()'-! :,! )+'! 79"S(! I%)20!
?2N1353! a210,! >%2-! YI?a>Z! 9$%&$23! 2(! :'14&!
)+$'2)'4'-!:,!#'()1/1-'(=!45)$1'4)(=!('-13'4)2)1%4=!24-!
(20141),E!9%)'4)120!(%5$/'(!%*!)+'('!#$%:0'3(!2$'!01()'-!
2(!2&$1/50)5$'=!024-!-'K'0%#3'4)=!24-!$24&'!024-(E!
!Y+))#`eeAAAE'#2E&%Ke1A1eXHX-eFUH_HHH\fXHX-E+)30Z!
!
T%K'$43'4)20! /%4)$%0! %*! )+'('! 01()'-! 2/)1K1)1'(! A1)+!
$'(#'/)!)%!I?a>(!32,!%//5$!(%%4E!I+1(!/%50-!+2K'!2!
32c%$!13#2/)!%4!)+'!A2,!024-!5('$(!%#'$2)'E!
>%$,0*#0+/&0?9"*#'&(=&-"+,&)'$&
*."+/$&
I+'!2:101),! )%!#$'-1/)! )+'!+,-$%0%&1/20! 24-! '/%0%&1/20!
13#2/)(! %*! 024-! 5('! /+24&'! +2(! /0'2$! :'4'*1)(! )%! )+'!
/%33541),E! 9$132$10,=! 1)! *2/101)2)'(! :'))'$.14*%$3'-!
#024414&E! a')$13'4)20! /+24&'(! /24! :'! 2K%1-'-=! 24-!
:'4'*1/120!/+24&'(!/24!:'!#$%3%)'-E!
64-1$'/)0,=! 1)! 20(%! #$%K1-'(! 2! :'))'$! 54-'$()24-14&! %*!
+%A! )+'! A2)'$(+'-! A%$C(E! ?24,! /%3#%4'4)(! %*! )+'!
820142(! J200',! 2$'! /%44'/)'-E! 6)! 1(! 13#%$)24)! )%!
54-'$()24-!)+'('!/%44'/)1%4(E!
9$'-1/)1%4!1(!32-'!'2(1'$!)+$%5&+!)+'!5('!%*!/%3#5)'$!
3%-'0(E!I+',!'42:0'!5(!)%!$'#$'('4)!/%3#0'N!#2))'$4(!
%*! )+'! '/%(,()'3(! %*! )+'! 024-! 24-! )+'! #+,(1/20!
#$%/'(('(!%//5$$14&!A1)+14!)+'3E!I+',!)+'4!200%A(!5(!
)%! 2(C! g<+2)! 1*hg! L5'()1%4(! :,! 'N#$'((14&! -1**'$'4)!
#2()!24-!*5)5$'!(/'42$1%(E!
<'!-'(/$1:'!%5$!#$%&$'((! )%A2$-!)+'!5('!%*!/%3#5)'$!
3%-'014&!)%!#$%K1-'!:%)+!54-'$()24-14&!24-!#$'-1/)1K'!
/2#2:101),!14!2!453:'$!%*!()'#(`!
:-;.(#$ V=$ W&E#$ 4&,$ K,'3,-3B$ &,$ &('-2->-&1$ )'3(&;#$
.)#*$ 23($ ).AA#($ (#>"&(;#$ 32$ *3D,)'(#&A$
;(3.,*D&'#(=$
!" I+'!J200',S(!K'&')2:0'!/$%#(!$'0,!%4!1$$1&2)1%4!24-!
*'$)101M2)1%4E! I+',! 5('!3%$'!A2)'$! 24-! -1(/+2$&'!
3%$'! 45)$1'4)(! )+24! )+'1$! 42)5$20! /%54)'$#2$)(E!
6$$1&2)1%4!1(!)2C'4!*$%3!&$%54-A2)'$=!0131)'-!%40,!
:,! #53#14&! /%()(E! T$%54-A2)'$! 0'K'0(! 2$'!
0%A'$14&E! @'2$! )+'! %/'24=! )+'! &$%54-A2)'$! 1(!
:'14&! 14)$5-'-! :,! (20)! A2)'$E!<2)'$! 5('-! :,! )+'!
/$%#(! 1(! 'K2#%$2)'-! 2)! 2! +1&+'$! $2)'! )+24! )+'!
42)5$20!K'&')2)1%4! 1)! $'#02/'-=!23%54)14&! )%!2!4')!
14/$'2('! 14! )+'! 23%54)! %*! A2)'$! 0%()! *$%3! )+'!
J200',E!<2)'$!4%)!5('-!:,!/$%#(!32,!:'!'4$1/+'-!
:,! 545('-! *'$)101M'$=! #2$)1/502$0,! 41)$2)'=! 6)! /24!
-$214! :2/C! -%A4! )%! )+'! &$%54-A2)'$=! )2C14&! 2(!
0%4&! 2(! [H! )%! _H! ,'2$(! YPEOE! a2K1(=! FGG\ZE!
"0)'$42)1K'0,=! 1)! /24! $54! -1$'/)0,! 14)%! -$2142&'!
-1)/+'(=!()$'23(=!24-!)+'!%/'24E!
!"#$%&'(%)%*+(,)-./#'$01,/#+/*-
I+'! 820142(! J200',! 1(! -$,E! @2)5$20! #024)! &$%A)+! 1(!
0131)'-!:,!A2)'$!2K2102:101),E!
"! A1-'! *02)! K200',! *0%%$! $54(! 4%$)+.(%5)+=! *024C'-! )%!
)+'! '2()! 24-! A'()! :,! 3%54)214! $24&'(! FHHH! )%! WHHH!
3')'$(! +1&+E! ?%()! #$'/1#1)2)1%4! 1(! %//5$(! 14! )+'('!
$24&'(=! #2$)1/502$0,! )+'! A'()! %4'E! ;20014&! 203%()!
'N/05(1K'0,! -5$14&! A14)'$=! 1)! $54(! %**! )+'! &'4'$200,!
(+200%A! (%10(! 14)%! *2()! *0%A14&! ()$'23(E! <+'4! )+'('!
()$'23(! $'2/+! )+'! K200',! *0%%$=! 35/+! %*! )+'! A2)'$!
-1(2##'2$(! 54-'$&$%54-! 14)%! 2! ('$1'(! %*! 02$&'=! -''#!
&$%54-A2)'$!2L51*'$(E!
64! #$'.75$%#'24! )13'(=! )+'! A2)'$! A2(! /0'24=! 24-!
014&'$'-! 0%4&! '4%5&+! *%$! (203%41-! *1(+! (#'/1'(! )%!
(A13!5#!)%!+'2-A2)'$!()$'23(!)%!(#2A4E!
!" O2))0'!&$2M'!%4!244520!&$2(('(!%K'$! 02$&'! *%%)+100!
$24&'(E! ;%$3'$0,=!A14)'$! $214(! 14! )+'('! 2$'2(! *'00!
%4! 20$'2-,.'()2:01(+'-! #'$'44120! &$2((024-(=!
A+1/+!32,!+2K'!$')2$-'-!(%10!'$%(1%4!3%$'!)+24!1(!
/5$$'4)0,! )+'! /2('E! I+'! )1314&! %*! A2)'$! 5('! :,!
244520!24-!#'$'44120!&$2(('(!20(%!-1**'$(E!"44520(!
'N)$2/)! A2)'$! *$%3! )+'! (%10! %K'$! 24! 14)'4('! *'A!
3%4)+(! *%00%A14&! $214E! 9'$'44120(=! (#$'2-! )+1(!
#2))'$4!%K'$!2!35/+!0%4&'$!#'$1%-E!I+'!0%4&!)'$3!
13#2/)(! %*! )+1(! -1**'$'4/'!%4!A2)'$! $'(%5$/'(! 2$'!
54/'$)214E!
I+'!A2,(!14!A+1/+!/5$$'4)!024-!5('(!+2K'!20)'$'-!)+1(!
(,()'3!/24!:'!(5332$1('-!2(!*%00%A(`!
!" "!#$%#%$)1%4!%*!A14)'$! ()$'23*0%A! 1(! $')2$-'-!:,!
02$&'! ()%$2&'! $'('$K%1$(! 24-! $'0'2('-! -5$14&! )+'!
-$1'$!3%4)+(! )%! $'/+2$&'! &$%54-A2)'$! K12! ()$'23!
#'$/%02)1%4E!
!" >%/20! >1-A&'#! -2)2! %:)214'-! *$%3! 0%/20! 2&'4/1'(!
Y?O<B"=!?9<?aZE!
!
!" 4'(#&A213D!-2)2!%:)214'-!*$%3!P8T8E!
!" ;1'0-! -2)2! %4! 1#&2$ &(#&$ -,*#X$ JWK+P=! 1#&2$D&'#($
?3'#,'-&1=!?1&,'$,.'(-#,')=!24-!)'(#&A$>"#A-)'(7!
-'$1K'-!)+$%5&+!%5$!%A4!A%$C=!24-!14!/%4c54/)1%4!
A1)+!0%/20!*2$3'$(=!24-!A%$C'$(!2)!@"8"!24-!)+'!
P41K'$(1),!%*!O201*%$412E!
!" 8#2)120!)3-1)!-2)2!*$%3!)+'!8I"I8TR!-2)2:2('E!
23,1+,)-,/#-1'43%$,)-3,11'$/0-
:-;.(#$O=$0&'11#$;(&Y-,;$-,$'"#$*(7$)3.'"$#&)'=$ ;1&5$'!G!(+%A(!24!2'$120!#'$(#'/)1K'!%*!)+'!024-!/%K'$!
%*! )+'!J200',! K1'A'-! 0%%C14&! (%5)+'2()! 5#! )+'! K200',!
*$%3! 2:%K'! ?%4)'$',! Q2,E! 64! &'4'$20=! 2&$1/50)5$'!
Y:$%A4Z! %//5#1'(! )+'! *02)! K200',.:%))%3(=! 0'2K14&!
&$2M14&! 2$'2(! Y244520! &$2(('(i! #20'! ,'00%AZ! 24-!3%$'!
A10-! 2$'2(! Y(+$5:(=! %2C(=! 24-! /%41*'$(i! &$''4(Z! )%!
%//5#,!)+'!()''#'$!)'$$214!%*!)+'!K200',.(1-'(E!
!" >2$&'! K14',2$-(=! 24-! %)+'$! /$%#(=! 2$'! :'14&!
'()2:01(+'-! %4! 2$'2(! *%$3'$0,! 5('-! *%$! &$2M14&E!
RA14&! )%! )+'1$! 5('! %*! 1$$1&2)1%4=! K14',2$-(! 5('!
3%$'! A2)'$! )+24! &$2M14&! 024-(E! ^%A'K'$=! )+'!
A2)'$.5('! -1**'$'4/'(! :')A''4! K14',2$-(! 24-!
K'&')2:0'!/$%#(!2$'!54/'$)214E!!
!" P$:24! 024-(! 2$'! $'#02/14&! 2&$1/50)5$20! 024-(E!
<2)'$! 5('! #'$! 541)! 2$'2! 1(! 0%A'$! 14! 5$:24! 2$'2(!
)+24! 14! )+'! 1$$1&2)'-! 2$'2(! %*! )+'! 820142(!J200',E!
^%A'K'$=! 5$:24! 024-(! /%4)214! 324,! 13#'$K1%5(!
(5$*2/'(=! 24-! (%! $214*200! $54(! K'$,! L51/C0,! )%!
()$'23(=! (%3')13'(! /25(14&! *0%%-14&E!P$:24! 2$'(!
2$'!2!(%5$/'!!%*!2!K2$1'),!%*!#%005)24)(=!24-!5$:24!
-$2142&'! (,()'3(! /24! :'! K'$,! '**1/1'4)!
3'/+241(3(! *%$! -'01K'$,! %*! )+'('! #%005)24)(! )%!
()$'23(E!
!" I+'!42)5$20! '/%(,()'3(!%*! )+'!J200',! 2$'! (5:c'/)!
)%!*1$'E!;'A!A10-!2$'2(!+2K'!4%)!:''4!:5$4)!14!)+'!
#2()! XH!%$! (%! ,'2$(E! ;1$'(! $'3%K'! (%3'!%$! 200! %*!
)+'! K'&')2)1%4E! ?%()! ('-13'4)! *$%3! )+'! 2$'2(! 1(!
&'4'$2)'-! :,! )+'! A14)'$! $214(! 133'-12)'0,!
*%00%A14&!02$&'!*1$'(=!(5/+!2(!)+'!?2$:0'!O%4'!*1$'!
A+1/+! :5$4)! 4'2$0,! FdU!HHH! 2/$'(! %*! )+'! >%(!
92-$'(! @2)1%420! ;%$'()! 14! FGddE! 64! FGGG=! )+'!
I2((2c2$2e^2$'!*1$'(!:5$4)!%K'$!U\!HHH!2/$'(!%*!)+'!
(23'! @2)1%420! ;%$'()E! I+$%5&+! /+24&'(! 14! #024)!
A2)'$! 5('=! *1$'(! 32,! 20(%! 2**'/)! )+'! 23%54)! %*!
A2)'$!2K2102:0'!*%$!$'/+2$&'!24-!()$'23*0%AE!!
!
:-;.(#$H=$ZC1-[.#$6-#D$32$4&1-,&)$G&11#7$1&,*$
>36#(=$
I+'!(#2)120!#2))'$4!%*!A2)'$!14#5)(!24-!A2)'$!%5)#5)(!)%!
)+1(! (,()'3! 1(! 4%)! 541*%$3E! ?%()! A2)'$! '4)'$(! )+'!
(,()'3! )+$%5&+!#$'/1#1)2)1%4! 14!3%54)214!2$'2(E!"*)'$!
:'14&! )$24(#%$)'-! 02)'$200,!K12!(5$*2/'!%$!&$%54-A2)'$!
#2)+(=! %$! :%)+=! 3%()! A2)'$! 0'2K'(! )+'! (,()'3! 2(!
'K2#%$2)1%4!14!K200',.:%))%3!2$'2(=!%$!2(!(5$*2/'!*0%A!
)%!)+'!%/'24E!
I'3#%$20! #2))'$4(! 20(%! K2$,E!"03%()! 200! #$'/1#1)2)1%4!
*200(! 14!A14)'$E! I+'! )1314&! %*! #024)! 5('! %*! )+1(!A2)'$!
-'#'4-(! %4! )+'! '/%(,()'3E!a5'! )%! )+'! 02$&'! /2#2/1),!
*%$! &$%54-A2)'$! ()%$2&'=! A2)'$! 5('! 14! 1$$1&2)'-! 2$'2(!
#'2C(!14!(533'$E!
5,1,-
"! -1K'$('! 2$$2,! %*! #5:01/! -2)2! 2$'! $'L51$'-! *%$! %5$!
/%3#5)'$! 3%-'014&E! <'! +2K'! %:)214'-! )+'('! *$%3!
324,!(%5$/'(`!
>24-! 5('! /+24&'! 20)'$(! )+'! (#2)1%.)'3#%$20!
/%3#%(1)1%4!%*!)+'!J200',E!6)!1(!13#%$)24)!)%!)2C'!)+'('!
*2/)%$(!14)%!2//%54)!A+'4!3%-'014&!)+1(!(,()'3E!!" 82)'001)'! (#A3'#$ )#,)-,;! 132&'(! %*! K'&')2)1%4!
-'$1K'-! *$%3! >24-(2).I?=! 24-! "J^BB!
#02)*%$3(=! %:)214'-! *$%3! @"8"! 7BR8! -2)2!
/'4)'$E!
6',7-,$',-3,11'$/0-8-#"/,4+(0-
"!#2$2-1&3!%*!+,-$%.'/%0%&1/20!3%-'014&!1(!)+'!5('!%*!
0'2*!2$'2!14-'N!Y>"6Z!2(!2!(14&0'!K205'!'N#$'((14&!)+'!
23%54)! %*! K'&')2)1%4! #$'('4)E!Q'/25('! 0'2K'(! 2$'! )+'!
#$132$,! 2&$1/50)5$20! #$%-5/)(! %*! )+'! K200',=! 24-! )+'!
!" B'&1%420!>1-A&'#!-2)2!%:)214'-!*$%3!@OaOE!
#2)+A2,!)+$%5&+!A+1/+!3%()!%*!)+'!A2)'$!14!)+'!K200',!
#2(('(=!)+'!3'2(5$'3'4)!%*!0'2*!2$'2!1(!#2$23%54)E!<'!
+2K'! -%4'! )+1(! %4! 324,! 0'K'0(=! *$%3! -')210'-!
-'()$5/)1K'! 3'2(5$'3'4)(=! )%! $'3%)'! ('4(14&! %K'$!
02$&'!2$'2(!(#24414&!324,!,'2$(!%*!-2)2E!
I+'! 3%-'0(! /%4/'4)$2)'! %4! (5$*2/'! 24-! 4'2$.(5:.
(5$*2/'! #$%/'(('(E! I+',! 2$'! 4%)! &$%54-A2)'$!3%-'0(=!
(5/+!2(!+2K'!:''4!#$'K1%5(0,!5('-!14!)+'!J200',E!
Q1%3'.QTO!$54(!%4!2!P@6j!A%$C()2)1%4E!O$%#.QTO!
1(! 24! 25&3'4)'-! #%$)! %*! Q1%3'.QTO! $54414&! %4! 2!
-'(C.)%#!9OE!!?2/2L5'=!?2/2L5'QTO=!24-!O2(+O$%#!
$54!%4!2!02#)%#!9O!54-'$!)+'!I2$(1'$!*$23'A%$CE!
I+'!3%()!:2(1/!3'2(5$'3'4)(!%*!>"6!2$'!32-'!A1)+!2!
#02413')'$=!)+$%5&+!A+1/+!14-1K1-520!0'2K'(!2$'!#2(('-!
Y;1&5$'!FHZE!I+'('!3'2(5$'3'4)(!2$'!5('-!)%!/201:$2)'!
'()132)'(!32-'!5(14&! 01&+)!3')'$(! 14! )+'!*1'0-!Y;1&5$'!
FFZE!<'!+2K'!32-'! )+%5(24-(!%*!(5/+!3'2(5$'3'4)(=!
$'(50)14&!14!2!453:'$!%*!(3200.2$'2!32#(!%*!>"6!Y;1&E!
FWZE!
!
:-;.(#$<@=$\X&A?1#$)A&11]&(#&$WK+$A&?$J8.*"#,$
1&E#$&(#&P=$
!
:-;.(#$<I=$8#&).(-,;$'"#$&(#&$32$1#''.>#$1#&6#)$D-'"$
&$?1&,-A#'#(=$
$
-9$%3&:;9-
<'! +2K'! 25&3'4)'-! )+'! Q1%3'.QTO! 3%-'0! )%!
#$%-5/'! O$%#.QTO=! A+1/+! 1(! 5('-! )%! 'N2314'! )+'!
#%)'4)120!%*! *200%A!/$%##14&!24-!$1#2$124!:5**'$!()$1#(!
)%! $'-5/'! ()$'23! 24-! &$%54-A2)'$! 41)$2)'! #%005)1%4E!
O$%#.QTO!(13502)'(! 1$$1&2)'-=! *'$)101M'-!/$%#(=!A+1/+!
2$'! #024)'-! 24-! +2$K'()'-! ('K'$20! )13'(! 2! ,'2$E! I+',!
&$%A! 5(14&! 01&+)=! A2)'$=! 24-! 45)$1'4)(E! I+',! 20(%!
-1(/+2$&'!A2)'$!24-!45)$1'4)(!)%!4'1&+:%$14&!A')024-(!
24-!$1#2$124!:5**'$!()$1#(=!A+'$'!$1#2$124!K'&')2)1%4!1(!
&$%A4!24-!5('-!)%!2:(%$:!'N/'((!41)$%&'4E!
:-;.(#$<<=$!"#$K>>.MK^$)#,)3(B$23($A#&).(-,;$
1#&2$&(#&$-,*#X$-,$'"#$2-#1*=$
!
-<,(,=.'-9%43.1'$-4%#')0>-
?2/2L5'! 1(! #$132$10,! 2! 02$&'.(/20'! (5$*2/'.
+,-$%0%&1/20! 3%-'0E! 6)! A2(! -'K'0%#'-! 14! "5()$20124!
)'3#'$2)'!2$'2(!A+'$'!)+'$'!1(!,'2$.$%54-!#$'/1#1)2)1%4!
24-! ()$'23*0%AE!"!C',! ()'#!A2(! )+'4! )%! )'()! 1)! 14! )+'!
820142(! J200',=! A+'$'! #$'/1#1)2)1%4! 24-! ()$'23*0%A!
&'4'$200,!%40,!%//5$!*%$!2!*'A!3%4)+(!14!A14)'$E!
<'!2$'!5(14&!2!453:'$!%*!3%-'0(=!14/05-14&!?2/2L5'!
24-! -'$1K2)1K'(! %*! Q1%3'.QTO=! 2(! A'00! 2(! 2! +,:$1-!
:')A''4! )+'! )A%E! ?2/2L5'! 1(! 2! 02$&'.(/20'! (5$*2/'.
+,-$%0%&1/20! 3%-'0=! A+10()! Q1%3'.QTO! /%4/'4)$2)'(!
3%$'! %4! #024)! &$%A)+! 24-! 45)$1'4)! 5('E!<'! 2$'! 20(%!
-'K'0%#14&!(13#0'$!3%-'0(=! (5/+!2(!O2(+O$%#=!A+1/+!
(13502)'(! )+'!'/%4%31/(=!A2)'$=!24-!#024)(!%*!2!(3200!
K'&')2:0'!*2$3E!
!:-;.(#$ <F=$ $ M&('$ 32$ '"#$ 8&>&[.#$ .)#($ -,'#(2&>#/$
-11.)'(&'-,;$'"#$"7*(313;->&1$)'(.>'.(#$32$'"#$A3*#1=$
I+'! 3%-'0! 5(5200,! %#'$2)'(! (#2)1200,=! :,! -1K1-14&!
A2)'$(+'-(! 14! +54-$'-(! %*! ('#2$2)'! #2$)(=! A+1/+! 2$'!
(13502)'-! ('#2$2)'0,E! ^%A'K'$=! 1)! /24! %#'$2)'! 14! 2!
S053#'-S!/2#2/1),!20(%E!6)!A2(!2##01'-!14!)+1(!A2,!)%!)+'!
"$$%,%!8'/%!A2)'$(+'-=!2!02$&'!)$1:5)2$,!%*!)+'!820142(!
B1K'$! /%4)21414&!32140,! /+2#2$$20! 24-! %2C!A%%-024-!
'/%(,()'3(E! "! (13#0'! /%3#2$1(%4! %*! #$'-1/)'-! 24-!
%:('$K'-! ()$'23*0%A! 1(! (+%A4! 14! ;1&5$'!
F\E
=*?01"@,9
!<4,-A,9
:-;.(#$ <Q=$ 83*#11#*$ *&-17$ )'(#&A213D$ &'$ K((373$
4#>3$23($'"#$<HH@$D&'#($7#&($J1.A?#*$)-A.1&'-3,P=$
O0'2$0,=! 4%4.#'$'44120! *0%A! /%4-1)1%4(! 2$'! 2:0'! )%! :'!
(13502)'-! :,! )+'! 3%-'0E! ^%A'K'$=! )+'$'! $'3214!
0131)2)1%4(E!;1&5$'!F_!(+%A(!)+'!(23'!(13502)1%4!*%$!2!
0%4&'$! #'$1%-! %4! 2! 3%4)+0,.2K'$2&'-! :2(1(E! ?24,!
,'2$(! (+%A! (1&41*1/24)! -1(/$'#24/1'(! :')A''4!
(13502)'-!24-!%:('$K'-!()$'23*0%AE!<'!2))$1:5)'!)+'('!
32140,! )%! 0131)2)1%4(! 14! )+'! (/+'3'! 5('-! )%! '()132)'!
A2)'$(+'-.A1-'! #$'/1#1)2)1%4=! :5)! #%((1:0,! 20(%! )%!
%)+'$! *2/)%$(! (5/+! 2(! 54-'$.'()132)'-! (%10! A2)'$!
()%$2&'=! 54-'$.'()132)'-! #024)! A2)'$! 5('=! 24-! )+'!
(#2)1200,! 053#'-! 42)5$'! %*! )+'! (13502)1%4E! 72/+! %*!
)+'('! +2(! :''4! 14K'()1&2)'-! *5$)+'$=! A1)+! $'(50)(!
#'4-14&E! @%)'! )+2)! )+'! (13502)1%4! #$'('4)'-! +'$'!
14K%0K'-! 4%! /201:$2)1%4! %*! 24,! #2$23')'$(E! "00!
#2$23')'$(!A'$'!:2('-!%4!3'2(5$'-!-2)2E!
6
6
B6
6
C
6
B6
.
6
B6
.
C
5.
DE
01
DF
G
.D
/
03
DF
H
.D
/0
3D
FF
$D
/
03
DF
I
5D
/
03
DI
6
%D
/0
3D
I.
%D
/
03
DI
$
CD
/
03
DI
5
@
$
"
+
&,
"
0-
3
&'
#%
$
"
?
=-
(
7
&A
?
&,
"
3B
C
D
=*?01"@,9
!<4,-A,9
!
:-;.(#$<S=$8#&,$*&-17$ )'(#&A213D$ 23($ #&>"$A3,'"$
32$&$)#6#,$7#&(/$1.A?#*$)-A.1&'-3,$&'$K((373$4#>3=$
I+'! 4'N)! 0'K'0! %*! /%3#0'N1),=! 2*)'$! (13#0'! 053#'-!
+,-$%0%&1/20! (13502)1%4(=! 2$'! (#2)120! +100(0%#'.
+,-$%0%&1/20! (13502)1%4(E! "&214! 2)! "$$%,%! 8'/%=! A'!
+2K'! 5('-! (5/+! (13502)1%4(! )%! 'N2314'! ?2/2L5'S(!
2:101),!)%!(13502)'!*0%A!&'4'$2)1%4!)+$%5&+%5)!)+'!2$1-=!
(+200%A! (%10! /2)'42(! ),#1/20! %*! )+'!3%54)214%5(! #2$)(!
%*!)+'!$'&1%4E!<+10()!)+'!$'(50)14&!+,-$%&$2#+!#$'-1/)(!
*02(+1'$! *0%A(! )+24! 2$'! %:('$K'-! 2)! )+'! A'1$! Y;1&5$'!
FdZ=! (13502)'-! (#2)120! #2))'$4(! %*! *0%A! &'4'$2)1%4! 2$'!
/%4(1()'4)!A1)+!'N#'/)2)1%4(E!
!6
6
6.
D!
J@
DF
$
6.
DK
,J
DF
$
5.
DE
")
DF
5
6$
D/
:-
DF
5
6$
DE
0)
DF
5
6$
D/
03
DF
5
E
"
0-
3
&'
#%
$
"
?
=-
(
7
&A
?
&,
"
3
BC
D =*?01"@,9
!<4,-A,9
B.
D.66
6
.66
$66
566
%66
C66
G66
H66
F66
.ICC .IGC .IHC .IFC .IIC
L"@,-28,"-
1
#%
$
"
?
=-
(
7
&A
?
?
&3
$
"
%B
C
D
M,J()4@-0J@,924@-,"?+1(N2"@2O(42P"9-,42K"?
=*?01"@,92+1(N
Q?:"J@2(+2+*-,2R-,J()4@-0J@,92?*)0424*?01"@,92+1(NS
T"-<1,2'(),2+*-,
!
:-;.(#$<V=$4-A?1#$&,&17)-)$32$'"#$-A?&>'$32$'"#$<HVV$
8&(C1#$ 03,#$ 2-(#$ 3,$ )'(#&A213D$ &'$ W3)$ M&*(#)$
N&A=$
:-;.(#$<U=$83*#11#*$*&-17$)'(#&A213D$&'$K((373$
4#>3$23($'"#$<HH@$D&'#($7#&($J)?&'-&1$)-A.1&'-3,P=$
?$'#+(1+%/0-%7-1@'-'77'(10-%7-),/#-
(%A'$-(@,/*'-
B,1'$-.0'-%7-/,1.$,)-'(%0"01'40-
I+'!+,:$1-!3%-'0=!?2/2L5'QTO=!1(!2!02$&'.(/20'!
+,-$%.'/%0%&1/20!3%-'0E!6)!$'#$'('4)(!/%3#0'N!(#2)1%.
)'3#%$20!#2))'$4(!%*!024-!/%K'$E!P(14&!(13#0'!/0132)1/!
14#5)(=!1)!'()132)'(!)+'!31/$%./0132)'!'N#'$1'4/'-!:,!
200!#2$)(!%*!)+'!024-(/2#'E!I+'!&$%A)+!%*!#024)(!1(!)+'4!
(13502)'-=!14/05-14&!)+'1$!5('!%*!A2)'$!24-!45)$1'4)(E!
O%4c54/)1K'0,=!)+'!K'$)1/20!24-!02)'$20!3%K'3'4)!%*!
A2)'$!24-!45)$1'4)(!1(!3%-'00'-E!!
R4'!L5'()1%4!)+2)!2$1('(!*$%3!)+'!(13#0'!"$$%,%!8'/%!
(13502)1%4! #$'('4)'-! 2:%K'! 1(! g^%A! 35/+! A2)'$! -%!
)+'! /+2#2$$20! 24-! %2C! A%%-024-! #024)(! %*! )+2)! 2$'2!
5('hg!64!)'3#'$2)'!#2$)(!%*!)+'!A%$0-=!)+1(!L5'()1%4!/24!
%*)'4! :'! 24(A'$'-! *$%3! )+'! -1**'$'4/'! :')A''4!
#$'/1#1)2)1%4! 24-! $54%**E! ^%A'K'$=! 14! )+'! 820142(!
J200',=!)+'('!K205'(!2$'!203%()!'L520E!R4!2!A2)'$(+'-.
A1-'! :2(1(=! )+'1$! '()132)1%4! 1(! +1&+0,! 54/'$)214E! I+1(!
54/'$)214),! 1(! 'K'4! &$'2)'$! A+'4! 'N231414&! )+'!
-1**'$'4/'!:')A''4!)+'!)A%E! F$=$%$+*$'&
a2K1(=! ;E!<E=! aE!?E! 8)%3(=! "E! aE! ^%0024-'$=! kE! "E!
I+%32(=!9E!"E!8)14'=!aE!R-1%4=!?E! 6E!Q%$/+'$)=! DE!^E!
I+%$4'=!?E!JE!T$2,=!BE!7E!<20C'$=!kE!<2$4'$=!24-!DE!
T$22'E! FGGUE! !"#$ %&'()*+,(&$ -&.$ /,&'01(1$ 2+*3#4566
7(,&'$8#.*+5E!P41K'$(1),!%*!O201*%$412=!824)2!Q2$:2$2=!
O"E!
l+))#`eeAAAE:1%&'%&E5/(:E'-5e#$%c'/)(e&2#e&2#f$'#E+)
30m!
R4'! 2##$%2/+! 1(! )%! 'N2314'! )+'! -1**'$'4/'! :')A''4!
$54%**!A+'4!)+'!#024)(!2$'!#$'('4)=!24-!A+'4!324,!%*!
)+'3! +2K'! :''4! -'()$%,'-! :,! *1$'E!"4! 2420,(1(! 20%4&!
)+'('! 20(%! )'00(! 5(! 2:%5)! )+'! '**'/)! *1$'(!32,!+2K'!%4!
A2)'$! ,1'0-! *%$! -%3'()1/! (5##0,=! 2! C',! 1((5'! 14! )+'!
2-c2/'4)!O2$3'0!J200',E!
;1&5$'! FU! (+%A(! 2! (13#0'! 2420,(1(! %*! )+'! 13#2/)(! %*!
*1$'!:2('-!%4!2!/%3#2$1(%4!%*!2/)520!()$'23*0%A!A1)+!
()$'23*0%A! )+2)! A%50-! :'! 'N#'/)'-! :2('-! %4!
$'02)1%4(+1#(! '()2:01(+'-! :')A''4! #$'/1#1)2)1%4! 24-!
()$'23*0%A! 14! )+'! #'$1%-! #$1%$! )%! )+'! *1$'E! I+'! *1&5$'!
(5&&'()(!)+2)!)+'$'!32,!:'!(%3'!13#2/)=!:,!)+2)!)+'$'!
2$'!'N)$24'%5(!14*05'4/'(!(5/+!2(!)+'!$'/%$-!A2)'$!,'2$!
%*!FGUXE!"!3%$'!-')210'-!()2)1()1/20!2420,(1(! 1(!54-'$.
A2,E!O0'2$0,=! )+'!13#2/)! 1(!(3200=!#'$+2#(!FHH!)%!WHH!
33!,'2$.F!2)!3%()E!Q5)!)+1(!*1&5$'!4''-(!)%!:'!$'02)'-!
)%!)+'!#$%#%$)1%4!%*!)+'!>%(!92-$'(!A2)'$(+'-!)+2)!A2(!
2/)5200,!:5$4)!:,!)+'!*1$'E!
>24-<2)/+! ?%4)'$',! O%54),! YFGGGZ! 8)2)'! %*!
?%4)'$',!O%54),!FGGG=!>24-!P('=!74K1$%43'4)=! 24-!
64*$2()$5/)5$'`! 8)2)5(! 24-! B'/%33'4-2)1%4(=!
>24-<2)/+! ?%4)'$',! O%54),=! ?%4)'$',=! O"=! P8"=!
_d!##E!
